Community engagement is a vital aspect of addressing environmental contamination and remediation. In the United States, the Superfund Research Program (SRP) forms groups of academic researchers from the social and physical sciences into Community Engagement Cores (CECs) and Research Translation Cores (RTCs), which focus on various aspects of informing and working with communities during and through the resolution of environmental crises. While this work typically involves engaging directly with members of affected communities, no two situations are the same. In some cases, alternative approaches to community engagement can be more appropriate for community improvement than traditional approaches. In particular, when research teams become involved in contamination crises at a late point in the process, their contributions can be better directed at supporting and reinforcing the work of institutional stakeholders charged with remediating pollution. Relevant factors include issue fatigue among a local population, and contamination that is due to a major employer. Supported by literature and experience, we offer several propositions that we believe lay out conditions that warrant such an approach by academic teams, rather than their direct engagement with unaffiliated individuals in communities.
Introduction
Community engagement is a multifaceted, important aspect of ensuring environmental health, especially when dealing with an environmental contamination crisis. Engagement processes can also take many forms. The one-way dissemination of translated information can help residents understand exposure vectors and health impacts. Interactive dialogue may assist community residents in resolving uncertainty and getting answers to pressing questions of their own. Citizen science allows community members to collect and provide data to researchers. Participatory action research enables community members to join in longitudinal, collaborative work with researchers, so that community members can better appreciate research assumptions and the limitations of scientific knowledge, while activities such as information dissemination and connecting residents with information sources-they are not as focused on supporting existing external change agents in these areas, such as the EPA [5].
What Kind of Engagement?
Community engagement and environmental communication can take multiple forms. Sometimes engagement efforts are focused on issues of sustainability and outreach, such as helping individuals use renewable energy. However, this manuscript focuses specifically on instances of community engagement that are meant to address environmental crises. There are multiple perspectives on the ways in which community engagement in time of crisis can and should be conducted, as well as the roles of external change agents and community-driven responses to environmental crises. Some of these discuss the merits of a bottom-up approach to community engagement, where public participation and deliberation are emphasized, along with equal say among stakeholders [6] . This is contrasted with a top-down approach, where "expert-led model[s] of development" dominate engagement processes [7] . In this manuscript, we do not discuss the relative (and undeniable) merits of either approach. Rather, we focus on situations in which a top-down approach, in the form of external change agent engagement with communities, is already ongoing.
The complexity and dynamic nature of both environmental contamination and affected communities suggests that community engagement as practiced by external change agents-federal and state agency staff and university-based centers and institutes-needs to be adaptive. The conditions that can characterize long-running environmental contamination problems suggest that there should be variability in who is engaged, how, to what extent, and when. In some cases, important contextual factors may necessitate a different kind of role for researchers who seek to engage communities-one that leverages their expertise in engagement and communication to help facilitate government agencies' work, instead of directly engaging with community members.
In particular, these situations include those in which university researchers may become involved rather late in the ongoing contamination and engagement process. Institutional stakeholders, such as state-and federal-health and environmental agencies may already be far into their work of contamination remediation and engagement. Years or decades of news coverage of contamination may have served to blunt community members' perceptions of threat and immediacy. This can lead to residents' fatigue over issues' coverage, in news media or local communications. A well-established company town culture may complicate the efforts of new, little-known external change agents to communicate risk information or engage with community members directly. In such situations where researchers join the process in the later stages-as opposed to right after an environmental disaster-a focus on supporting more established institutional stakeholders may allow for the expertise and resources of academic researchers to be used more effectively.
In this manuscript, we offer a set of propositions describing the conditions under which the efforts of university-based researchers may be more effective if-instead of focusing on more traditional, direct engagement activities aimed at members of the community-they focus on supporting institutional stakeholders that are involved in remediation. These propositions are drawn from both literature on engagement and community aspects of environmental contamination, as well as our own experiences in conducting research about community engagement across multiple studies. In so doing, we hope to provide readers with a literature-driven set of ideas that contextualizes our experiences. We offer an agenda for future research about the practice of community engagement in the context of environmental contamination, focusing on situations of late-stage involvement in which engagement with communities may be more beneficial if focused not on affected community members, but rather on those institutional stakeholders who work on their behalf.
Community Engagement as Commonly Practiced
The U.S. Centers for Disease Control and Prevention (CDC) defines community engagement as "the process of working collaboratively with and through groups of people affiliated by geographic proximity, special interest, or similar situations to address issues affecting the well-being of those people" [8] . Other government agencies in the U.S. offer similar definitions that emphasize the importance of partnerships and public participation [9, 10] . In the environmental health literature, community engagement is often defined more simply as the building of relationships and partnerships directly with community members who are affected by hazardous environmental chemicals or that engage with researchers in the monitoring of environmental conditions [2, 11, 12] . Regardless of the domain, the ultimate goals of community engagement are typically establishing trust, mobilizing resources, enhancing communication, and as a result, raising the possibility of improved overall health outcomes for the engaged community [8, [13] [14] [15] . Intermediate outcomes are often an increase in awareness of given environmental health issues and better understanding of behavioral precautions that individuals can take [3, 16] .
McCloskey et al. suggests five different types of community engagement that can be conceptualized along a continuum of increasing community involvement [15] . Outreach involves the lowest level of community involvement. Unlike the other types of community engagement, it features one-way communication from various stakeholders (e.g., external change agents and university-based researchers and staff) to community members. Thus, the primary outcomes of outreach are simply providing the community with information and establishing communication channels. Consultation requires more community involvement than outreach. The main objectives of this activity are gathering information/feedback from the community and developing connections. Involvement entails yet more direct interaction, such that the community is expected to actively participate in some of the activities. This allows both the outside change agents and the community to form a foundation for further partnerships. Collaboration features the community's involvement on every aspect of the activities to address their issues. Throughout the collaboration, both parties establish trust and partnerships. Shared leadership entails the highest level of community engagement, such that the community has the right of the final decision making, based on the strong partnership and trust built throughout the previous community engagement activities.
Researchers and Institutional Stakeholders
Due to the complex and multi-faceted nature of environmental contamination problems, active collaboration between external change agents and the communities in which they are working is critical [17, 18] . Social science researchers can play essential roles in this process, working to provide a comprehensive picture of the environmental, health, and social effects of contaminants on individuals in the affected community [19] . The role played by social scientists is often one of community-based participatory research (CBPR). CBPR has received much academic and practical attention since the mid-1990s, as the National Institute of Environmental Health Sciences (NIEHS) promoted the incorporation of social science in environmental research and practice [20] . The objective of social science in CBPR is to learn about the diverse impacts of environmental and health problems on community members by directly engaging with the affected communities [21] . Social scientists receive funding from government agencies to take part in CBPR and then are able to advance public health officials' understanding of community residents' concerns and values on the basis of research [19, 20, 22] .
Social scientists also contribute to environmental health practices through transdisciplinary and translational work with institutional stakeholders [19, [23] [24] [25] [26] [27] . For example, social scientists can lead government agencies' intervention efforts, design more culturally and socially appropriate risk avoidance recommendations [19] and make scientific information more accessible to community members [22] . In addition, social science researchers can also help institutional stakeholders by developing or identifying evidence-based interventions, and pre-testing those interventions with the community in question before deployment [26] .
While partnerships between institutional stakeholders and social scientists in instances of environmental health problems have become common [19] , their work together has not been understood as community engagement. This, we believe, is an oversight both conceptually and practically. The centrality of external change agents in characterizing and ultimately remediating contamination, as well as the years-long dynamic nature of contaminants, stakeholders and communities, suggest that under certain conditions, research engagement with institutional stakeholders is more important and more appropriate than is research engagement with affected community members.
Propositions for Engagement with Institutional Stakeholders
We have identified five propositions that illuminate conditions that may complicate traditional orientations to community engagement and favor an approach of researchers working primarily with institutional stakeholders. These propositions arise from our own late involvement in contamination and remediation processes as part of the Michigan State University Superfund Research Program. Identification of these propositions was the result of a number of conversations as a Community Engagement Core. The earliest of these conversations were incidental, but as our relationships with the various agencies working in our study area deepened, the discussions became more intentional. Identification of the propositions reported here began as an effort by our lead author to organize our many discussions on the topic which was then shared among our research team and further developed into the current manuscript.
These propositions suggest areas for further research on the effectiveness of alternative forms of community engagement during environmental contamination and remediation. The first three propositions address late-stage community challenges that may significantly complicate traditional engagement processes, leading to recommendations for engagement with institutional stakeholders. The last two focus on institutional opportunities, highlighting elements and behaviors of the institutions themselves which may enhance the effectiveness of engaging directly with institutional partners. We argue that attending to these five propositions will help optimally position social scientists to positively affect the communities with which they work.
1
Direct (traditional) community engagement with unaffiliated community members is likely to be less effective when community members have issue fatigue about environmental contamination in their community.
Sometimes, the challenge is not that people are unaware of the environmental problems facing their community, but that they have been inundated with news coverage, public notices, government information dissemination, community forums, and citizen outrage about a problem for so long that they become effectively desensitized to further information on the subject [28] . The attention that community members give certain issues is finite and can reach a point of saturation. This issue fatigue results in a decreased level of attention and engagement from the public to the environmental problems that are still present in their communities. Issue fatigue is impacted by factors, both of the news media itself, and of individual cognitive processes within the audience. If the news media, locally or nationally, devote prolonged news coverage to a particular environmental issue, this can lead to a blunting of the perceived newsworthiness of their coverage [29] . Extensive news coverage of a particular environmental problem "ultimately reaches a point where sources are exhausted, news angles become worn and original (or mediated) events that can be thematically linked to the issue become short in supply, leading to a fading of news interest" [30] p. 501. However, it is not just a staleness or lack of novelty in the news that causes issue fatigue in residents, but a saturation of the topic itself, such that further continued coverage no longer represents "news", since novelty is a fundamental attribute of topics that are considered worthy of news coverage [31, 32] .
On a cognitive level, an extended period of news coverage of an issue can lead individuals to disengage with issues that they have heard about time and again. This issue of desensitization is particularly heightened when the environmental problem is not a hot crisis, or one evoking a "sense of immediate and concrete risk with everyday relevance and strong emotional overtones," but rather one that is slower moving or less noticeable [28] . Environmental health problems such as an oil spill or a disease epidemic can create a sense of urgency in affected communities, where individuals feel a heightened awareness of the problem and a resolve to counteract it; however, many environmental hazards affect community members in less immediate and tangible ways. For example, environmental contamination is often revealed over the course of years or decades, and many residents may not find out about these problems until long after the active contamination has ended. If community members have been exposed to these toxins for years without many visible health problems, they may feel a lack of urgency or needed reaction. An influx of additional risk information may be less likely to spur action and attention from the public if the problem seems to lack urgency, and therefore, an immediate response.
In a community with such issue fatigue challenges, the problem is less likely a lack of available information distribution and outreach. As a result, direct engagement efforts that seek to simply provide more information are unlikely to be especially impactful at this late stage in the process. This issue fatigue may even complicate efforts to engage communities in more collaborative co-management processes given that these efforts often rely on the willingness of participants to engage with each other and other stakeholders in identifying common ground regarding important aspects of the situation [15] . When issue fatigue leads community members to disengage, working directly with them can become especially difficult. Instead, research teams may be able to more effectively leverage their expertise and resources by engaging with relevant institutional stakeholders who are already active. One especially important opportunity arises when such stakeholders are in the process of remediating environmental contamination. Research teams can play crucial roles in supporting environmentally corrective work by lending expertise in addressing its environmental, biological, and social implications.
In our work in Midland, Michigan, we found a community that seemed largely disengaged from the environmental contamination in their area. Part of this was likely due to the long span of time that the contamination had been known to residents. Although remediation activities in the area started in 2012, the first national news reports about contamination occurred in the early 1980s. For many residents, this long period of hearing local and national news reports on the contamination could have led to a desensitization to the issues. Compounding these issues was the fact that many residents saw the contamination with a lack of concern, minimizing perceived dangers due to the belief that tangible health effects had not really been seen in the community [33] .
2
Direct (traditional) community engagement with unaffiliated community members are complicated in communities where the organization responsible for the contamination is a major community employer.
A "company town" is a community in which a single corporation or other type of organization is the primary employer for large numbers of residents. Such companies often play a large cultural and economic role in the community, as well, such as funding schools, community centers, and other places that are central to a particular community's identity [34] . In some company towns, large, community-defining employers have been in business for many decades and employed several generations of adults in families. Loyalty to them is strong. In this way, they go beyond simply being the area's largest employer to being an inseparable pillar of the community. In some situations, a company town is affected by chemical contamination coming from the company itself. In such situations where a particular community is tied to, and reliant upon, a singular company that plays an outsized role in the contamination, the role of external change agents such as government agencies becomes much more complicated.
Perhaps unsurprisingly, a company town culture where the major employer is also the primary source of contamination can lead to a highly complex relationship between the company, community members, and institutional stakeholders who are focused on remediation processes. Individuals in the community may be reluctant to assign blame to a player that they see as the lifeblood of the community. In terms of environmental contamination, this blame can lead to a financial culpability for remediation. Residents may believe that the company's positive influence on the community outweighs their culpability for the contamination, downplay the severity of their exposure, or even deny the company's role in the problem. This can be compounded by the fact that many residents work for the company, causing further rejection of responsibility. In some cases, feelings of solidarity with the company's status may lead to feelings of resentment for external change agents that they see as meddling in local affairs, or even attempting to impugn the reputation of an institution that is seen as vital to, and representative of, the community [35] .
In such cases, efforts by university researchers to engage with or reach out to community members about the environmental problem may be met with apathy or even hostility [33] . Community members may see such efforts by university researchers as being disruptive activities by outsiders who have arrived at the situation late, and do not have a personal stake in the effects that remedial or regulative actions may have on the community.
We found such apprehension from local residents in Midland, where Dow Chemical is both the area's largest employer and a major benefactor to the community. Many local parks and community spaces were funded by Dow. Additionally, one of the two local high schools is Herbert Henry Dow (the founder of Dow Chemical) High School. As a result of these strong ties, efforts to understand perceptions that Midland residents had towards the risks posed by the contamination were greatly complicated. While some residents gave thoughtful reflections of their attitudes, others expressed skepticism of Dow's role and a defensiveness of one of the community's largest contributors.
3
Direct engagement by academic teams with unaffiliated community members may be confusing if messages or inquiries from academic teams are contradictory or subvert an ongoing collaborative decision-process about remediation.
It is important for members of a social science research team to realize that their work with local communities has the potential to complicate or even undermine the work of agencies that are actively involved in the remediation process. Any efforts to engage with residents should be well coordinated with federal-and state-level government agencies involved in remediation processes, so as to not conflict with these agencies' work. The potential for conflict occurs in the case of information sharing efforts where there is potential for the two sources of information to conflict, factually or ostensibly, if great care is not taken to coordinate across them. This regularly occurs, since scientific results and evidence-based information is necessarily probabilistic. Further, communities that are subject to numerous data gathering efforts can become tired of such activity [36] , thereby reducing the likelihood of meaningful levels of participation in any of them. Finally, even when discrete groups are engaged, appropriate points of contact, institutional hierarchies, and overlap in the mandates, goals, and authority of these groups can foster a level of confusion that, at best, is frustrating, but at worst, leads community residents to lose faith in all of the groups working to help them, who may see them as monolithic. Extra care is therefore warranted when engagements are already underway, but especially when social scientists come into the situation relatively late (e.g., after the remediation process is already underway).
As we progressed in our work in Midland, we realized the importance of coordinating all of our work with our institutional stakeholders. Any time we wanted to collect data from residents about issues such as stigma [33] or risk perceptions [13] , we made a point of discussing our proposed activities with the government agencies involved in the remediation process. In particular, we had regular conference calls with members of EPA, the Michigan Department of Environmental Quality, and the Michigan Department of Health and Human Services, the representatives of which were not always supportive of our plans. This enabled us to not only make sure that our proposed work was understood by these agencies and did not conflict with their own work, but also allowed us the opportunity to better understand their own recent activities in the area so that we could support rather than confuse residents of communities.
4
In times of environmental crisis, external change agents are centrally important to furthering community goals.
External change agents are important partners in dealing with communities that are facing large-scale challenges to health and welfare [17, 18, 37] . Local communities are typically not well equipped to be able to deal with large and complex chemical contamination by themselves, often lacking the funding, personnel, resources, and equipment needed; moreover, jurisdictional responsibilities can supersede local authorities. Because of this, institutional stakeholders from outside of the immediate area are often needed and necessarily involved in taking charge of remediation processes. Often, this will include a mixture of state and federal agencies focusing on environmental health. These agencies are able to use their expertise and resources to better address community needs, while bringing different strengths to the table. For example, federal agencies bring the experience and expertise of individuals who may have worked on contamination problems and remediation at different sites around the country.
Of course, external change agents pose challenges. By definition, they are outsiders to the immediate community they are entering. As such, they may need to take particular care to take into account community residents' needs and concerns. This is one of the ways in which university-based researchers may be well positioned to help. These groups may take part in certain activities that can help the external change agents to do their work and better address community issues. For example, members of university-based teams can participate in community meetings that are mandated at EPA Superfund sites. By having a presence at these meetings and being in communication with relevant government agencies, these groups can play a useful role supporting change agents' activities.
5
Engagement with institutional stakeholders calls for a diverse team and a transdisciplinary approach.
One of the distinct strengths of academic research and engagement teams is that they can draw upon the diversity of fields represented in a university. Unlike institutional stakeholders involved in remediation processes, whose members' bench science training may be specialized and homogenous, social scientists can represent a variety of backgrounds. This educational, theoretical, and methodological diversity means that they can leverage a wide range of experiences and training into supporting institutional stakeholders [38] . Physical and environmental scientists can ensure that the team understands the bench science of the remediation work, helping the team with their engagement. The addition of social science and communication researchers can enable institutional stakeholders to better understand their work from a social perspective [19] . For example, social scientists can create surveys to gain an understanding of the behaviors and perceptions of community members, which will help inform the work of agencies involved in the remediation. Communication scientists can be involved in activities such as assessing the readability of written works from the agencies, and both take part in and assess community meetings.
Our own work has benefitted from having a diverse set of backgrounds among our members, including faculty and graduate students from fields such as environmental science and policy, criminal justice, human development, and communication. Not only did this allow us to have a better understanding of the work that the agencies involved in remediation were doing, but it allowed us to conduct social science research that was scientifically informed and relevant to the environmental issues at hand. Our work with institutional representatives was greatly helped by our ability to bring complementary and supplementary strengths to the process.
Conclusions
While traditional orientations to community engagement are an important part of any situation involving environmental contamination and remediation, different contexts may require different engagement approaches. In particular, when research teams become involved in a situation of environmental contamination and remediation at a rather late stage in the process, the usefulness of their contributions may change. The conditions described in this manuscript dictate that an approach to community engagement focusing on direct engagement with local affected community members may be less effective than one that aims to support institutional stakeholders that are already actively engaged. University-based teams bring resources and expertise to the responsibilities of institutional stakeholders that can improve communication with, and environmental and health outcomes in, communities.
However, additional questions remain that are ripe for future research and theorizing on community engagement and environmental communication. For example, what should the ultimate goals be of academic researchers involved in environmental crises more generally, and what factors influence their ability to accomplish these goals? Should they simply be focused on disseminating information on environmental risk, or is there a more active role that researchers can take? Systematic attention to these questions would help researchers working in communities where these issues are more established and would provide researchers with much needed information from which to make difficult decisions like deciding whether to initiate a new program of direct engagement in communities where the official response neglects or even malevolently affects disenfranchised residents.
One especially useful line of inquiry would focus on how university-based researchers can leverage the unique diversity of experiences, perspectives, and disciplinary backgrounds that exist in their educational institutions. To be clear, the foundational "to what end?" question implicates values in a way that will always require individual teams to use their best judgment, but systematic evaluation of these ancillary questions of how university resources can best be integrated and deployed are well within the realm of science and do impact the roles that these teams can reasonably accomplish. Academic research teams can and should draw upon the wide range of expertise at their disposal-exploring research questions driven by work in the physical sciences, social sciences, and humanities. Understanding how this confluence of perspectives plays out in reality, and the extent to which inter-and transdisciplinary research help government agencies and other institutional stakeholders effectively engage members of an affected community, matters. Systematic attention to these issues could, for example, shed light on how researchers with diverse backgrounds can assist in activities like designing flyers, facilitating community forums, and setting priorities for deliberative discussions. Or, in what ways could researchers with backgrounds in sociology, criminal justice, and environmental science help government agencies to understand issues like institutional trust and environmental justice? Academic researchers with backgrounds in the social sciences and humanities can be useful for helping government agencies understand the important and complex social and political intricacies of the communities in which they are working. Community engagement is a complex, context-dependent process, and one for which research teams with a variety of perspectives and experiences are particularly well suited.
